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THE TOCKLAI CLEAEANCE. 


At the Tocklai Experimental Station a small clearance con- 
sisting of 8 half-acre plots of different varieties of tea has been 

established. 

A short account of the treatment given and of the present 
condition of the tea may prove interesting. 

The object of the clearance is merely to .show fair specimens 
ot tea of the varieties chosen. No exact siccoiint of cost for 
laiwur, etc., has been kept, but at the same time care has been 
taken that the tea at no time has received such treatment as would 
be impossible, or financially impracticable, on a garden; thouoh 
ivith such a small clearance sitiuated near our laboratory it has 
naturally received more siipervi.sion and observation than is possi- 
ble on a bi^ estate. 

The land is old grazing laud, chemically very poor. Mechani- 
cally it would be described as a tine sandy silt. There is little 
of that coarse sand which is of such material value in gettino- a 

into good tilth, and oa the other hand there is very little clay. 
Such soil never becomes extremely hard to hoe, but it possesses 
tlic unpleasant property of setting very hard after rain, with a 
^^uiooth surface impervious to water and* air. 

It was clear, when this soil was hrst put under cultivation, 
(early in 1913) that it needed the addition of large (juantitics of 
matter if tea was to be made a success on it. After levelling, 
Ae laud was given 10 mannds of lime, followed by a liberal dressing 
cattle manure, and Boga medeloa was so^ni. A very good crop 

Has obtained, better than was expected oji this soil. This was 
hoed in. 

In the following cold weather (December 1914) the first six 

acies were planted with one-year old plants of Manipuri, 
Kalline, China, Kharikatea, and Single varieties res- 
pectively. Planting was 5' x 5' square. 
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Excellent nurseries of the first five were obtained, providlncr 
an abundance of seedlings so that it was possible to reject those 
plants obviously deformed, or stunted. 

In all nurseries, some plants appear which have not the 
characteristic appearance of the particular jat to which they belong. 
Such plants also were rejected. 

In the case of the Single variety, possibly mainly on account 
of a poor sample of seed, but also probably because seed grown 
on the Singlo soil did not find itself in a favourable environineni 
on the poorer soil here, the nursery did badly and every plant had 
to be used. In consequence the Singlo clearance is not in a con. 
dition for fair comparison with the others. 

In March 1915, Boga medeloa was planted in hedges between 
alternate lines of tea. This Boga medeloa was cut at intervals and 
the prunings were buried by the succeeding light hoe. Six light 
hoes were given, and in addition the bushes were occasionally 
forked round. 

The clearance is situated ou a strip of land 260 feet wide, 
running roughly JS^orth to South bordered ou one side by the 
Government road (on a bund 5 feet high), between which and 
the clearance are borrow pits. On the other side is the main drain 
of the station, about eight feet deep. 

It was thought that such drainage would be sufficient on such 
light soil, but it was fofind that the bushes for about six liiie> 
bordering the Government road did not grow at all well, though 
they remained alive. Drains three feet deep were put in at in- 
tervals of 35 feet, but water soaking in from the borrow pits 
not removed quickly enoiig]}, and when bushes near the road were 
pulled up they were found to have very poor roots. 

It was necessary therefore to make a catch drain between the 
borrow pits and the clearance, and this was done, the catcli diain 
being kept dry by a deep drain along the south side of the 
clearance. 

• -fli. 

Those bushes which were previously affected by the lae 
ciency of the drainage are now growing vigorously. 
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In October 1915 the Boga medeloa was trenched in between 
alternate lines of tea 15 mauuds of slaked lime were put in with 
a fairly deep (2u nulls) hoe in January. In March 1916 200 lbs of 
sterilized animal meal, and 100 lbs. of superphosphate were broad- 
casted and turned m with fork hoes. As it was decided to limit 
expenditure on manuring to such as might be considered an 
average treatment possible on a garden, a mixture richer in nitrogen 
could not be afforded. Analysis of the soil and experiments °on 
similar soil at Borbhetta had shown that phosphates were a neces- 
sity on this soil ; on most soils money Mould be better spent on 
a manure more largely nitrogenous. 

No doubt It would have paid to put in another green crop 
this year, but it was decided not to do so, since a good crop of 
Boga medeloa had been grown and trenched in the year before. 

The bushes have now (October) been cut down to 2 inches ; 
such plants as have not reached a minimum thickness of one inch 
having been left till the following spring. Plucking will be 
commenced at 2i inches, so that plants w hich are cut down late 

will be spared while the others are being plucked and so tend to 
level up. 

A few notes on each variety are here appended for record. 

There are at present very few vacancies. Vacancies were 
infilled in October 1915, and again in March 1916. Ao exact 
account was kept of inlillings, but the number was extremely small, 
except in the case of China bushes, where it was about 5 per cent. 


Diametei- of stems at 2 inches worn i/rouini above. 
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THE TOCKLAI CLEARANCE, 

Appearance of hushes. 

Manipuri.— While the majority of the bushes have very dart 
leaves of the long pointed type usually associated with 
this variety, about 10 per cent, show a light, very broad 
and shorter leaf ; these bushes are generally ^vel] 
grown. Bushes which have been allowed to riuifor:) 
years usually show a smaller type of leaf than ])runed 
bushes, but about 2|- per cent, of the bushes of this plot 
now resemble a good hybrid rather than the usual Mani- 
puri type. No bush developed seeds, but about 1 per 
cent, showed very young flower buds. 

This plot is rather uneven in appearance, the heitrht 
varying from 3 to 8 feet, but all are very bushy, mid look 
healthy. 

Burma H. — The leaf generally very closely resembles thiit of 
the Manipuri variety. There is perhaps a larger number 
of bushes showing somewhat shorter and broader leaves 
which are still very dark in colour. No bushes with th? 
broad pale leaf are seen in this plot. There are only a 
few bushes (less than 1 per cent.) of the hyl)rid type. 
No bushes have developed seed, but 1 per cent, show very 
young flower buds. This plot'ft che most even of the 
whole series. The average height is about 5 feet, and 
few bushes are much lower or much higher than this 
Practically every |)lant is a broad bush, and all look ex- 
tremely vigorous and healthy. 

Kalline, — In thivS plot there are the largest bushes of any of 
the series, but there are also some rather small bushes 
In general appearance this plot looks remarkahly dark 
and healthy^ but there is a larger number of bushes of 
hybrid appearance than in either of the other dark-leafed 
indigenous varieties. About 1 per cciit. of the bndiesare 
seeding, whereas none of the Manipuri or Burmah l)Ushe3 
show seed ; and a larger number are now in flower. 

China (Bokajalinga.) — These plants at present have a roueb 
better appearance than the average old China bush seen on 
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an old garden. Many of the hushes would be described 
as fair or good hybrid. 

The figures m the table showing diameter of stem 
are not of so much value as in the case of the other 
varieties because a thick stem often bears a poor seed- 
laden bush, while a thin stem often branches out into a 
vigorous plant, which will make a good dashing bush 
quickly. The tendency to break” from the bottom is 
very marked as is usual with China and hybrid bushes. 

The feature of this clearance is the number of bushes 
which bore seed, some being so heavily laden that all the 
branches were broken, while only about 30 per cent, 
developed no seed. While the other varieties are now 
quite free from pests and blights, there are still China 
bushes affected by Ked Spider and Red Rust, and this 
plot has all along been particularly liable to these diseases. 

Khakikatea. — This is a Singlo once removed, and its accli- 
matization seems to have freed this variety from the 
tendency to weakness shown by the sample of Single 
seed used here. 

This plot did not make such an early start as those 
of the dark-leaved varieties, but is now as well grown as 
a 113 ' here, though there are still a few plants which do not 
appear to have become established. The plants generally 
have not made such extremely bushy growth as the other 
varieties. It is a light- lea fed variety and tlierefore does 
not show to the eye the very dark healthy appearance of 
the dark leaved varieties, but is nevertheless growing 
vigorously and will do well. 

Ihis plot stands on rather liighor ground and was 
not affected greatly by the original inetiieieiicy of the 
drainage* For this reason tlie average diameter of the 
plants compares well with that of any of the other plots. 

biNGLo. — Such plants as have become established are doing 
fairly well, but as about 2 o per cent, of vacancies have 
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had to be infilled this plot is not in a fair state for com. 
parison with the others. The infillings are all growing 
quickly and it is probable that after some years this ploi 
will compare quite well with the others. 

There are also two further half-acre plots ])lante(l iu 
1915, at seven mouths old, that is a year younger than the jilot, 
already described. 

Betjan.— -T hese ])lants have made remarkably good gruwtli 
and if they fulfil their early promise will in a few year? 
be ahead of any of the other plots on the station. 

The leaf is very large, broad, and soft, and of spleii- 
did ap])ea ranee. It appears to be very Iiab](‘ to led 
diseases, but these diseases make no diftereiu-e to th 
growth of the bush, which continues to be extreineh 
vigorous. 

pAyiGHAT. — These plants too are generally i[uite uellgro^ci 
but not so remarkably as tlie Bet jam 

The leaf is narrow and pointed, and not renrirkiid 
large, but is not affected by leaf diseases to any grei 
extent. 



the effect at borbhetta of phosphatio 

MANURES ON A GREEN CROP WHEN APPLIED 
WITHOUT OTHER MANURE. 


Previous work (Quarterly Journal 1915, part IV ; and 1916 
5irt III) has shown the comparative effects on the g’rowth of 
Teen crops of the addition of a pi i os j ilia tic manure in various 
onus to a complete inanurial mixture containiiiu- lime. 

The effect of ])hosphatic manure under these conditions was 
oiiiid to be so great that it was considered desirable to try the 
fleet of phosphates used alone and in (juite small (juantities. 

The form of bones used in the first experiments was Degela- 
inised Bones which were delivered and apjdied in bio- lumps 
\cr halt an ineli long. It was thought proixible that the com- 
laratively Ioav aviulability of tlie bones was due to their state of 
ivision, and this point needed \)vooL It was also desirable to see 
diat would be the eff(a:;t of using a strongh’ acid manure like super- 
'hosj)hnte on an acid soil in the absence of lime. 

T-he results obtained cannot 1)0 ace(‘])ted wirli the absolute con- 
deiice that may be placed in tliusi* recorded In regard to the 
X]feninents already (jaote{l, where each experiment was repeated 
n FJ difi’erent series of plots ; nes'ertheless the land used for this 

series was very carefully selected, no le^'ellillg has been 
ccessary, and to all appearance it is extremely even, 

Ihe results sliew differences of sufficient niagnitiule to be 
<-‘CGpted at least as far as the order of oflicieney of the various 
^iuuires is concerned. 

Five ])lots received dd lbs. each of plios])lioric acid in tlie forms 
'^^‘i^ioslag, superphosphate, steamed bone-meal, unsteamed bone- 
and bone-dust ; while the sixth plot w'as left unmanured. 

lime or any other manurt* tlian those above mentione<l was 
Pplied to any plot. The land was old grazing laud to which no 
^iiuure had ever been applied. 
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The crops were carefully pulled up and weighed at exactly sjj 
weeks old. 


Maoiu'e. 

Coiitont of 
phosphoric ; 
acid per 
ccut, 

Price ix'i- 
ton iti 
CakuttH, i 

Bale of 
application 
in lbs, per 
acre. 

Cest of 
uiaiiuriug 
per acre. 

\Vt, of crop 
per acrt‘ 
twt. 

Inereftsc pi 
cent. 

1 nOStof 

1 lOU 

increase 
in iiuDaj 

Nil... 


Ks. i 

i 


Ks. 

A. 

28-2 

1 

! 


Basic slag 

n 

90 

364 

14 

10 

G6-0 

135 

124 

Superphosphate ... 

21 

90 

194 

7 

13 

57-2 

103 

, 86 

Stearaeii booe meal 
3/16 mesh 

* 22 

70 

190 

6 

10 

52-2 

85 

81 

Unsteamed bone 
meal 3/32 mesh 

22 

i 

65 

190 

5 

8 

58-8 

105 

57 

Bone dost 

20 

60 

200 

i 5 

1 

6 

61-4 

114 

52 

It will be seen from the i 

iilxive table 

that, ])er 

unit 

of pllOb- 


phoric acid applied, basic slag gives markedly su|)erior resiik: 
superphosphate, uiistcaraed bone-meal, and bone-dust are loughh 
equal and give the next l)est result, while that of steamed bone- 
meal is considerably less. 


It is noticeable that these particular bone products give rcsiilti 
in the inverse order of their price. This is undoubtedly due to 
the relative fineness of grinding — the steamed bone-meal being lb* 
coarsest of the three, while though the bone dust contained some 
rather large particles, tlie bulk of it was very fine indeed. The 
efficiency of bones would appear to depend upon the 


particles per unit weight. 


It will be remembered that on this soil we have shown m 
the effects of basic slag and superphosphate were efjual for t ^ 
same weight of ph«.sphoric acid, if applied following even a 
light dressing of lime. It is now clear that this is not so 


no lime is applied. 

The superphosphate plot was slightly yellowish in 
and had not the fine healthy look of the basic slag plot ^ 
it was clear that it would not be safe to continue with this st 
acid manure on this acid soil, unless some lime were applied- 
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The bone products are free from this objection of acidity and 
are even cheaper to apply than superphosphate. It is clear there- 
fore that the most economical phosphatic manure at present prices 
will be either unsteamed bone-meal or bone-dust. It is as yet not 
certain that these manures would be relatively so efficient on heavy 
soils, but on all light soils they may be applied with the greatest 
confidence. 

One ton of cowpea plants contains rather more nitrogen than 2 
maunds of oilcake, so that in the cases of unsteamed bone-meal, 
and bone-dust the cost of the application of the phosphatic manure 
is repaid at once by the value of the additional nitrogen added to 
the soil by the excess green crop. In addition the soil still has 
the benefit of the phosphate added, and of the larger quantity of 
organic matter. 

Further advantages of this combination of green crops with 
phosphatic manure were explained in the article on The Applica- 
tion of the Green manures” in Quarterly Journal, part II, 1915.” 

Ill these experiments unsteamed bones have done better than 
steamed bones. This is undoubtedly due to the greater fineness 
of the unsteamed bones used. Other things being equal, steamed 
bones should be rather more readily available than unsteamed bones, 
and as steamed bones are more easily ground it is difficult to 
understand why steamed bones are obtainable in Calcutta only in a 
coarser grade. 

Bones are capable of carrying dij^eases, particularly anthrax, 
and it is worth while to piay the extra Ks. 5 charged for steaming 
so that the chance of carrying diseases may be avoided. 

It is to be hoped that more finely ground steamed bones will 
be placed on the market. 
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In the quarterly journal No. 2, 10 Uq an account was j^ivennf 
certain interesting ialx>ratory experiments by C. M. Hutchinson, 
published in Bulletin No, 48 Ag, Res, last., Pusin 

By these researches Hutchinson was led to the conclusion ty 
a great improvement in elliciency might be obtained if green cru|)> 
instead of being buried in the area upon which they grew, w^retirsi 
treated in such a M’av as to bring tliem into a more suitable coi}- 
dition for use as manure. 

In Bulletin No. 63, there is now puldished an account of held 
re.s lilts which contirm the theoretical conclusions arrived at. 

The bulletin is of iiujjortauce a ml its ])eru>a] would be ol great 
interest and benelit to all jdanter.s who are interested iu under- 
standing the principles which govern tlie methods they [U'actice tor 
the improvement of their giirdens. 

■■ The nnrtAof/.— Borrow pits were dug at the sides of the tiel'l 
previous to cutting the green crop: this being done 
during the rains the pits tilled- wiih water : the ciif crop 
was placed iu the pits, left llu're for peim)d> Viirioi 
experimentally from -^1 to IS hours, removed Inuntiie 
pits, stacked ifi iieaps and allowed to ferment b’l' 
varying periods of time, after whicii the rotted manure 
waJ ajqjlied to the soil It \\'as at first found nm•^s;lry 
to water tile heaps occasionally to ju’cvent dningoiit. 
but this was sul)seqiiently avoided by jjlastenng their 
outsides with clay, comparatively small quantities cl 
water beiifg occasionall}’ apjdied to jn’event ciackinj, 
of the latter. 

Further modifications of this method were ado[>tod 

quently ; in order to avoid loss of nitrogen as anmiO'itJ) 
the water remaining in the pits was used for nioi^RtiiUc 
the heaps, and the soil at the bottom of the [hts 



A MODIFIED METHOD OF GREEN MA^kuRING. 


131 


dug out and made into alternate Inyers with the green 
manure in the heaps. As large quantities of ammonia 
pass into the water during fermentation the smallest 
possible (|uantity of water should be used so as to make 
it possible to utilize the whole of it for moistening the 
heaps. 

It was found that more complete fermentation could he 
obtained by inoculating the heaps with im])nre cultures 
of cellulose -destroying bacteria obtained simply by 
making a water extract of tresli cowdung. 

It will be seen from the abo\’e desciiptioii of the method 
that its main object is to obtain more cornjdcte decom- 
j^iosition of the organic matter than can he arrived at 
by the ordinary procf!ss of lairying, this result being 
avhieyed by introducing anaerobic conditions in the 
early stages. \ ariatioiis of tlie ujethod should be made 
to suit local conditions, merely kee[»ing the general 
jwinciple in yiew in so doing. 

It appears to the ^vriter that certain adyaiitages are connect 
od with the use of this method as emn pared with the 
ordinary ]U'acticc, and that they may in many case 
more than baUnce the extra cost of the labour required 
for carrying it out.” 

Advant(U]e ,'^, — ft ^vas sho^vn in tlie first ]^id dication tliat tlie 
efficiency of green manuring as usuMly practised is absolutely 
dejicndent upon a sutlicient su])]>]a^ of water for the de(‘omposition 
of the buried green nianure, so that the ordinary method failed in 
the absence of conyenient showers of rain. Avhile this new method 
proposed is independent of rainfall. 

Other advantages are the immediate return from green manure 
treated in this manner conij^arcd with that buried in the ordinary 

; and that when it is found that the (juantity of manure grown 
on a given area is insufficient to ])roduce the best effect the total 
Sreen manure may in such a case bo concentrated upon a smaller area. 

Also the fermentation in the soil of old plants has been shown 
lo be not so satisfactory as that of young succulent plants. 
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This new method allows older and therefore more bulky crops 
to be made use of. 

The immediate action of fermented sunn hemp was shown 
in experimental plots ^^th of an acre sown with oats 
Here the fermented manure was concentrated bv applj. 
cation to half the area on which it was grown.’’ 

The resulting figures were : — 

Treatment. Grain. 

Control ... ... y85 

Sunn hemp ... 960 

Fermented sunn hemp ... 1,540 

“This experim^mt was repeated in the following season both 
with oats and tobacco, but in this case the results wore 
modified by the fact that the amount of soil moisture 
present varied from an optimum amount in the plots 
forming one row at the north end of the field down to 
a quantity obviously iiisulticient for full growth at the 
south end. The plots were arranged in triplicate in 
three rows running east and west, so that, in the north 
row the moisture was good, in the middle row if wns 
slightly in defect, and in the south row decidedly 
The results varied in accordance with this difi'erenee. 
In the north row there was but little difference in crop 
between the plqts which had had sunn hemp buried aiul 
sunn hemp fermented, the moisture present being 
cient to ensure decomposition of the green manure, 
whereas in the south row the Eermented manure pro- 
duced a considerably higher returti than the biirie<l 
green crop.” 

This experiment 'on the north rows containing an optimum 
amount of soil-moisture is exireinely important from the |)ointof 
view of the tea industry. 

It is shown that where ivater conditions are JavourcMc there is 
110 advantage to be obtained by using this preliminary fermentation 
rather than in hoeing ifi the green manure where it grew. 


Straw. 

2 , 820 ^ 

2,835 ^ lb. per acre. 
2,970 ) 
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Jfow ill the tea districts it should nearly always be possible to 
o-row tlie green manure at such a season that sufiicient rainfall can 
be depended ujxin both to obtain good growth of the green manure, 
jind to ensure its proper decomposition after burial, ft is also to 
be noted that the benefit of the fermented green manure in the first 
experiment was mainly shown in increased jwoduction of grain, 
there being no great increase in vegetative growth. In tea cultiva- 
tion it is our object to increase vegetative gro\vth. 

“ In a further experiment on manuring tobacco with fer- 
mented sunn hemp, t^vo methods of preparing the 
material were tried. 

(1) Aerobic, in which the green manure was fermented in 
heaps kept moist but not covered with clay. 

(2) Anaerobic, in which the heaps were plastered with clay. 
The sunn hemp was first cut into short lengths and 
soaked in water in a pit for 24 hours. It was then 
removed from the pit and transferred to another 
shallow one, in this case about one foot deep and eight 
feet square. 

Aerobic fermentullou, — In this method the soaked material 
was arranged in alternate layers of sunn and soil, the 
former about 5 inches and the latter about h inch in 
tliickness. The whole licaj) was than covered >vith a 
layer of soil about 3 inehes thick and finally with one 
of straw to prevent cvaporaticMi. Watering was carried 
out about once a week, sufficient water being added to 
keep the top layer moist. 

Anaerobic fermentation, — The heaps were arranged in the 
same way, but each layer was consolidated by treading 
down and the whole heap was finally plastered with 
clay about one inch thick. 

Fermentation was carried on from I5tli August to 5tli 
October 1915 (about 48 days)* after which the heaps 
were opened up and the fermented material transferred 
direct to the soil of the experiineutal plots. 
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Applimtion. The preparation of the fermented manure was 
not carried out in time to allow of its application to 
the soil sufficiently early to entirely «woid toxic effects. 
Two methods of application were adopted \n order 
further to test the existence of toxins in the anaerobi. 
cally prepared material. 

(a) In these plots the manure was buried in fur- 

rows, the plants being placed in intervening 
ridges. 

(b) In these the manure was buried in the ridges; 

the plants being in the furrows. 

The fermented manure was applied at rates which repre- 
sented concentrations of 3 : 1 in one series and 6 : 1 in 
the other, /.(?., the amount used on one acre was pre- 
pared from the green manure crop cut from three acres 
in the first and from six acres in the second. 

The results are given in the following table : — • 

“TOBACCO MANCKIXG WITH FERMENTED SUNN HEMP. 




Gree.n 

Leaf. 

Pounds i 

’KI{ ACRI-. 

No. of 
plots. 

Tkeatment. 

Furrow [h.) 

Ridge (a). 

i 


lb. 

Increase 

1 lb. 1 

1 

lb. 

Increaiie 

)b. 

1 

c 

No manure ... 

11,2.52 

1 1 

9,609 



I Fermented Sunn anaerobic 

I 3: 1 

1 12,022 

i 770 

i 

11,500 

1 

1,891 


1 Fermented Sunn aerobic 
3- 1 

14,550 

j 

3,298 

13,548 

3,939 


i Fermented Sunn anaerobic 

1 

1 

14,898 

j 3,646 

16,118 

6,509 


“ In these plots the superiority of the aerobically fermented 
manure over that prepared anaerobically is obvious; 
there is reason to believe, however, from other obser* 
vations, that this would not invariably be the case, 
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especially in view of the fact that the manure was not 
allowed any opportunity of aeration after fermentation 
and before burying in the soil. The plants in the ridges 
gained an advantage in this respect from the fact that 
their feeding roots did not reach the manure so early 
as did those of tlie furro^v planted seedlings, as well 
as from the better aerated soil in tlie ridges in which 
they made their early growth, before drying out of the 
soil had taken place to any extent. When this began 
to occur the roots had reached the buried manure and 
were not only benehtting bv nitrogen supply derived 
there from but from the rnoistuiediolding power of 
the well rotted veR’etable matter, to which reference 
has already been made. 

“ With reo*ard to the difference in character of tlie anaerobic 

O 

and aerobic preparations, it \mis found that when first 
taken from the heap the former contained no nitrate 
but a considerable amount of aininonia (recoverable by 
distillation with magnesia although not free). A 
water extract of the material ^vas toxic to .seedlings, 
but this condition was changed and nitrate formation 
took place after aerobic conditions were introduced, 
more complete nitrification of the organic nitrogen 
present being evertually obtaiiie<l than was the case with 
the aerobically prepared matervil. This was in accord- 
ance with the laboratory observations of the previous 
year, and confirms the conclusion as to the possibility of 
preparing a more nipid acting manure by this method, 
keeping in view', however, the necessity for interposing 
an aerobic stage between the anaerobic preliminary one 
and the final application to the soilgnot only to promote 
nitrification, but to ensure the oxidation and destruc- 
tion of the toxins produced 'b 

This w^ork done on this method of nsiiig green manure is of 
^I’eat interest to the Tea Industry because it affords valuable inform- 
ation on the manner of action of green manures. On the pre- 
sent evidence, however, w^e are of opinion that in the plains the 
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new method is not likely to prove of practical value in tea cultiva- 
tion ; chiefly because the moisture conditions for green manuring 
as at present practised in the tea districts are generally so satisfac- 
tory that the advantages to be gained by this new method are not 
likely to be sufficient to repay its increased cost. 

On steep slo|)es such as are found in the Darjeeling district 
the correct treatment of a green crop has always been a difficulty. 

The hoeing in of a green crop would there lead to such an in- 
crease in loss of soil by wash that the general method of treatment 
cannot be followed. 

The more general practice has been to allow the crop to rot or 
the surface where it grew with or without previous sickling : which 
method entails a considerable loss in efficiency. 

Some modification of one of the methods described by Hutchi- 
son may be expected to give sufficient advantage to repay its in- 
creased cost. 

From what has been quoted it will be seen that this research 
is not yet completed, in that the best method of effecting the 
preliminary decomposition is not yet ascertained with certainty. 

In Darjeeling too we have the advantage that the rainfall 
would generally be sufficient to render watering by hand nn* 
necessary. Having regard to the necessity of making the smallest 
possible demand on labour, the following method is suggested for 
the present : — , 

Cut the green manure and rake into convenient heaps. The 
green stuff in the heaps should be trodden down as compactly a? 
possible, watered, extract of cowdung added, and then covered with 
about 3 inches of soil. The heaps should be allowed to ferment 
for about 48 days, with occasional watering if necessary. 

The fermented' material should then be spread over the soil 
and allowed to lie exposed to the air for about a fortnight and then 
forked in. 

If a little bone dust were mixed with the heap it would increase 
the efficiencj^ of the green manure and it would probably decrease 
the length of time necessary for fermentation. 
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This manure has been used largely on tea estates in North 
East India during the last eight or ten years, and various reports 
of its action have been made from time to time in this Depart- 
ment’s publications. 

At the present time the name Sterilised Animal Meal is used by 
more than one Calcutta firm which deals in manures, and this name 
carries with it no guarantee that any definite class of raw ])roducts 
has been used in, or that any particular treatment constitutes, its 
manufacture, nor is there any criterion as to the composition of the 
finished article other than that given by the percentages of total 
nitrogen and phosphoric acid contained in it. 

The manure of this name, however, referred to in the pub- 
lications of the Scientific Department, ^vas, until the outbreak of 
the war, sold by one firm only, and in its manufacture the following 
features were invariably maintained : — 

(1) The materials of which it has been made have con- 

sisted entirely of animal products : 

(2) Each of these have been treated at least to a temper- 

ature of 212"^!^ 

(3) The material has been largely derived from whole 

carcases so that in addition to bones, blood, and 
horn, it contains material derived from meat : 

(4) In the process of preparation meat and bones are 

extracted by means of steam under pressure, which 
removes oil and glue. 

The following details of the manufacture of this Sterilised 
Animal Meal will be of Interest to those planters who have made 
use of it on their estates, for the bulk of the Sterilised Animal 
Meal sold at present in Calcutta is manufactured in exactly the 
same way and constitutes the same product. 
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In Calcutta the carcases of horses, cows, and buffaloes, etc., are 
at the disposal of the municipality, which has been in the habit of 
letting this monopoly to lirms who manufacture Sterilised Animal 
Meal. It is an interesting fact that in Calcutta the dead animal is 
not the property of tlie individual who owned it when alive, in fact 
the removal of the carcase to such place or places as the municipality 
directs must he done at the expense of the owner of the animal 
when it was alive. In the process of transport carcases are often 
purchased for small sums by members of leather working castes 
from tlie people who are removing them. The carcases in sueli 
cases are throu'u away, after removal of the hide, and devoured bv 
vultures, and are lost for purposes of manure manufacture. 

In the preparation of Sterilised Animal Meal by the two firms 
which on one or otlier occa.sion have shown the writer over their 
works, the carcases were skinned and cut into large pieces and put 
into an inner perforated cast-iron cylinder wdiich w^as surrounded 
by an outer air-tight steam-jacketted cylinder about hve feet in 
diameter. The perforations in the inner cylinder are alx)utha]f 
inch in diameter. The treatment consists in drying in suj)erheated 
steam for five hours. During this time (beginning from | hour 
after turning on the steam) a liquid re.sembling soup is run of! 
through the outlet into a vertical ves.se I the “ Separator ” in vrhich 
it collects, and oil or tallow" comes to the surface. The outlet of 
the “ Extractor ’’ is then closed again aucl the inner perforated 
horizontal cylinder is the^ri revolved while superheated etearn h 
driven into the outer jacket (not into the chamber itself) and the 
top of the extractor 0|>ened to the air. At the end of three hours 
drying the meat falls away from the bones and is in a sufficiently 
finely divided condition to fall entirely through the holes in the 
inner horizon til cylinder on to the bottom of the chamber, in the 
form of a tine mealy po^vder mixed with coarser pieces of fibre 
and small bones. 

The liquid which is run off through the outlet into the sepa- 
rator is allowed to stand until oil collects on the surface. This eiil 
is suitable for the manufacture of country soap. The liquid which 
is run off after separation of the oil contains gluey substances 
which are rich in nitrogen, but the evaporation is a costly matten 
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The finely divided dry meat material and the bones, which are 
obtained by this extraction, form the basis of Stcriliseil Animal Meal 
and are mixed with the materials obtained by the extraction of 
raw products other than whole carcases, fresh bones, dry bones 
horns, aid hoofs. The percentages of nitrogen and phosphoric acid 
contained m these products varies to some extent, l)ut are roughly 
as follows : — ^ ‘ 



Phosphoric 

Nitrogen. 

Meat meal 

(Derived from carcases) ,,, 

acid. 

7-5 7-5 

Horn „ 

(Derived from horns and 



hoofs) 

10-0 2-0 

Extracted bone meal , 

1 (Derived from raw and fresh 


Steamed bone dust i 

^ bones) 

5'5 20'0 

The resultant mixture of these substances in the proportions 


ill which they are produced would conbiin a considerably greater 
proportion of phosphoric acid than would be suitable for manure 
which IS to be well balanced for tea, because larger quantities of 
bones, which are richer in pho.sphoric acid than in nitrogen, are 
obtainable than of horns, hoofs, and meat, which are richer in 
nitrogen, and consequently materials of high nitrogen content 
winch still are capable of ctiming under a category indicated by the 
name Sterilised Animal Meal are required to balance the manure, 
lor this reason blood meal wliicb contains anything from 9 to 1.5 


per rent, of nitrogen is an extremely 


.. 'aliiable auxilliary. Blood 
IS obtained from slaughter-houses and blood meal is prepared simply 
by the evaporation of the water it contains. The early stages of 
this evaporation are carried out by boiling, small quantities of 
sulphuric acid being added to the boiling blood to prevent loss of 
ammonia which would otherwise take place during the process of 
®'aporation. Blood meal is a black shiny ' granular substance, 
to handle, and with good keeping properties, and it is reported 
^ be quick in action, and consequently it is a valuable means of 
mcreasing the ratio of nitrogen to phosporic acid in Sterilised 
t^uiinal Meal and increasing at the same time its rapidity of action 
as a manure. 
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111 a manure prepared in this way from several ingredients it 
is inevitable that there should be slight fluctuations in the nitro^^en 
and phosphoric acid content, and it is usual to adjust tliese it 
necessary by the addition on the one hand of more bones to increase 
the phosphoric acid content or on tlie other of small (juantities of 
soluble substances of liigii nitrogen content such as sulphate of 
ammonia or nitrate of soda. 

It is desirable that the quantity of soluble nitrogenous manures 
incorporated in this way with Sterilised Animal Meal should ))e 
confined to a quantity sufficient to alter the nitrogen content of the 
whole by a few units per cent, only. Otherwise the nature and 
action of the manure might differ from that indicated by its name. 

The percentage composition having been adjusted it is neces- 
sary that the manure should be properly bulked and sufficiently 
finely divided to allow of easy distribution and quick decomposition. 
Bones and meat meal products should be sieved through a 3 /o 5 " 
mesh. The blood meal and other ingredients on account of their 
more ready decomposition do not require to be so finely divided- 
Horns and hoofs too do not lend themselves easily to such fine 
division, but the criticism can be levelled at many samples oi 
Sterilised Animal Meal taken at random in the tea districts that the 
fragments of bones are not sufficiently small. 

When carefully prepared, and if protected as far as possible 
from rain or excessive moisture, Sterilised Animal Meal keeps well. 

Ordinarily Sterilised Aniinal Meal contains about half a per 
cent, of potash, and several special Sterilised Animal Meals are on 
the market which consist of ordinary Sterilised Animal Meal jUT- 
pared as described above, mixed with different percentages ot 
nitrate or sulphate of potash with tlie object of increasing 
amount of potash to a figure which permits of the sellers referring 
to it as being a complete ’’ manure, be., one which contain^? 
nitrogen, phosphoric acid, and potash in well balanced relative 
proportions. 

The special merits of Sterilised Animal Meal are due to the 
fact that is a concentrated organic manure containing high percent* 
ages of nitrogen and phosphoric acid, in various degrees of 
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ability. It is recognised that bones alone, even although they 
contain a small percentage of nitrogen, have often proved ineffec- 
tive as a manure for tea, but that, when used in intimate combi- 
nation with readily available nitrogenous organic substances, their 
value is very much increased. It is probably for this reason chiefly, 
that, taken over a range of soils and seasons, Sterilised Animal 
Meal has acquired a well merited popularity. The best results are 
usually obtained when it is used on light well drained soils, but it 
also does well on certain heavier soils particularly those of the Red 
Banks. 

A type of manure closely allied to Sterilised Animal Meal is 
fish. In this, however, most of the nitrogen is in a rather more 
readily available form, and fish manures, for this reason, act more 
quickly, but it is probable that for the same reason the nitrogen in 
these manures is rendered available and made use of before much 
of the phosphoric acid has come into action, and consequently the 
residual effect of fish manures is usually less noticeable than that of 
Sterilised Animal Meal. 


G. D. H. 



ADDRESS TO DARJEELING PLANTERS. 


Extract from the minutes ol the proceedings of ran Extraordi- 
nary General Meeting of the Darjeeling Planters’ Association, held 
at the Club Premises, Darjeeling, on Saturday, the 29th July 
1916, at 12 o’clock, the President, The Hon’ble Mr. H. R. Irwin, 
in the Chair. 

The President welcomed Mr. Tunstall to the meeting and 
Mr. Tunstall addressed the Meeting as follows : — 

Mr. Chairman, Gentlemen. 

During rnv last visit to Darjeeling I lectured on one of the 
metliods of dealing with fungus blights— spraying. This year I 
propose to deal with the subject from a larger standpoint embracing 
all the metliods of blight treatment. You will remember that in 
my last lecture I pointed out that in a district like this, where 
gardens adjoin, to carry out the treatment of fungus blights econo- 
inically it was necessary to co-operate. I am still of that opinion 
and I now wish to put forward a definite scheme in the hope that 

you will criticise it and improve it to suit special conditions which 

« 

I may have overlooked. 

Before doing this it would be well for us to consider briefly 
the nature of the enemy w^e are designing to combat. 

What a fungus is. 

A fungus is a plant of a lower order than the flowering plant!;, 
ferns and mosses, which are commonly known as plants. Some of 
the simplest fungi are merely lumps of jelly which roll over and 
engulf their food a/id which when fully matured split ii]> into 
myriads of fragments each of which is ca])able under favourable 
circumstances of becoming a new plant. Other fungi arc moie 
complex and instead of an almost structureless lump of jelly ba'C 
a body (or mycelium) made up of fine threads called hyplm^- 
These are in the most highly evolved forms arranged in a charactei 
iatic structure as for instance the mushroom or the bracket fiaigns. 
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How FUNGI ARE X'ROPAGATED. 

The simplest manner in which fungi are propagated is by 
simple division of the mycelium. J ho fungus body increases in 
size, and fragments may become detuch(Ml to form new individuals 
or it may split up into fragments, rounded olf and protected in 
various Avays, Avhich are called spores. The latter method may be 
preceded by a sexual process *so that the s]>ore thus produced ma}’ 
ijo said to correspond to the seed of a floAvering plant. A flowering 
plant however produces only one kind of seed while a fungus may 
produce half a dozen different kinds of spores each of which is 
specially adapted to a particular set of conditions. Some of these 
spores are only able to survive a few days and are produced at a 
time when the weather and other conditions are specially favourable 
to their obtaining a suitable resting ])laco. Others are specially 
designed to stand long periods of adverse conditions. Some of the 
latter have a [)eriod of rest during which they cannot be induced 
to germinate however suitable the conditions. This arrangement 
enables many fungi to survive the winter. If it were not for this 
resting ])eriod the spores would perha|)s gerniiiiate during a tem- 
porary spell of favourable weather and then perish during a 
subseijuent return of unfavourable conditions. The resting period 
prevents their germination until the spring. Some parasitic fungi 
spend a part of their life history on one plant and the remainder 
on an entirely different species. The spores produced and the 
general habit of the fungus may be so different under the two 
sets of conditions as to suggest that ’ the two stages belonged to 
separate fungi. 


The liberation of fungus spores. 

There are many arrangements by which nature ensures that the 
spores be properly launched. As an illustration of one of these 
devices the liberation of the spores of a mushroom may be cited. 
The spore-bearing surfaces of a mushroom are arranged on vertical 
gills under a protecting cap. If a spore Avere merely detached its 
escape would be impeded by friction against the gills, it is therefore 
shot off with just suflBcient force to take it mid Avay betAveen tlie 
two gills so that it falls clear into the open. Most fungi regulate 
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the liberation of their spores so that the majority are set free in 
favourable weather. For instance in some of the mushroom funcrj 
the gills are split at their free edges and in dry weather unfavour- 
able to the development of fungus spores the edges curl over and 
so prevent them escaping. A simple experiment will show that 
the blister blight fungus also regulates the liberation of its spores. 
If a piece of black or dark coloured paper be fixed under an active 
blister the discharged spores may be seen as a white powder on tlie 
paper. On a dry day there will be fewer spores liberated than on 
a dull wet one. 


Methods of distribution op fungus spores. 


Fungus spores are very small, some of course are larger than 
others ; but they are all hundreds of times smaller that the smallest 
seed. Some spores are provided with sticky coats which cause 
them to adhere to insects and other animals with which they are 
brought into contact. The spores of Gleosporium^ the cause of 
dieback, and ColUtoirichum^ the cause of broAvn blight, are so pro- 
vided and there is no doubt that animals such as green fly and red 
spider are important agents in their distribution. Most fungu?^ 
spores are capable of being carried about by human beings. The 
coolies employed in the cultivation of the tea must be important 
agents in the distribution of fungus spores. They brush them 
off one bush on to another. A gang of women may pluck a piece 
of tea infected by blister blight to-day and to-morrow, using the 
same baskets and the same clothes, would be plucking another 
uninfected section. The spores of the disease are brushed off on 
to the uninfected bushes and very soon they are infected too. 
I have noticed that new infections often start alongside foot 
paths leading from infected gardens. Men and animals are 
however not nearly such important agents in the distribution of 
fungus spores as air currents. In consequence of their small size, 


their superficial area is very large in proportion to their weight so 
that the friction of the air retards their falling to a very consider- 
able degree. When the surfaces of spores are further increased 
by roughenings and hairy protruberances it is easily understood 
that they may be carried very far by the wind before they find a 
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resting place. Grey blight has special floating attachments Avhich 
correspond to the down of a thistle. If the spores are able to 
survive the exposed conditions, a disease may be carried by the 
wind many miles over open country at one time. In Darjeeling 
the contour of the land is very favourable to wind distribution and 
there is no doubt that the latter plays an important part in the 
distribution of blights such as blister blight. Besides the special 
devices for the protection and distribution of spores a fungus further 
safeguards itself from extinction by producing enormous numbers 
of spores. Not in thousands but in millions arc they sent forth : 

On a single blistered leaf at least a 100,000,000 spores are produced. 

There are two essentials to the successful distribution of a fun- 
gus disease. 

1st. For the live spores to be distributed to fresh host plants. 

2nd. For the host plants to be in a suitable condition for 
infection. 

Methods ok frevp^nting the distribution of fungus spores. 

In the plains the distribution of fungus spores from one garden 
to another is hindered by large belts of jungle often miles in width. 
There seems to be little doubt that these stretches of jungle act 
as filters to the wind and* thu.s prevent distribution by that the 
most usual method. The spread of a fungus which only attacks 
tea in districts where gardens are so separated almost invariably 
follows the roads. 

Experiments recently conducted in America show that belts 
of trees have a remarkable filtering effects on air currents. Also 
recent research on various insect pests show that they are also very 
effective barriers to the distribution of certain, insect pests, for 
instance the shot-hole borer. One of the most obvious methods 
c£ isolating pieces of tea from one another is by planting wind- 
breaks of suitable trees. In a district like this the contours of the 
laud would possibly nullify the effect of windbreaks although I 
distinctly remember noticing the retarding effect of a belt of trees 
a few dozen yards broad on the spread of blister blight on one 
garden. The blight did not go over the belt but spread round it 
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inspite of the fact that the hillside was very steep. I do not siitr. 
gest that a lot of money be spent on planting wind belts, but only 
that observations should be made as to the effect of existing winil 
belts on the distribution of blights. It may be found that a belt 
of reasonable width in certain positions would check the spread of 
a fungus disease or insect pest for a sufficiently long time to enable 
steps to be taken to eradicate the blight while it was still confined 
to one section. Wind-breaks may be effective on one garden and 
yet on another by reason of some peculiarity of contour they mav 
be quite useless. It is impossible to generalise and I merely put 
forward the suggestion tentatively. 

Distribution of fungus spores bv coolies to be avoidei). 

That fungus spores may be carried about on the coolies clothes 
has been pointed out already and it is obviously foolish to allow 
coolies to proceed to uninfected areas immediately after working on 
infected areas. On the outbreak of disease special coolies sliould be 
told off to do all the operations necessary on the infected areas. 
These coolies should not be allowed to work on uninfected tea until 
the spores they have possibly picked up have had time to die. 
This in the case of blister blight would be about three days. By 
exercising a little cornu ion sense a good deal of unnecessary los^ 
may be avoided. 

Rendering the host plant immune by manorial applica riONs. 

In the other essential factor to the successful distribution of 
fungus disease — the receptive condition of the host plant, wc find 
one of the best opportunities of dealing with blight attacks. 
Experiments have from time to time demonstrated that the suscep- 
tibility of plants to particular diseases may be influenced by manii- 
rial applications. From the observations made in this district 
however it was found that the quantities of manure required to 
bring about an appreciable reduction in the amount of blister bligltt 
were such as to render this method of treatment impracticabk- 
There is still hope that in the light of later investigations this 
method may be made practicable. 
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So far I have only mentioned indirect methods of fungus 
blight control. Spraying is the most satisfactory direct method of 
blight treatment. A spray fluid not only renders the plant immune 
to blight by clothing it with a blight proof armour but also kills 
the fungus wherever it comes into contact with it. In addition 
sonic fluids have the still further advantage of stimulating the 
plants to which they are applied. 

Recent observations on spraying. 

The results of my recent observations on spraying in other 
districts may interest you. I will not detain you with details of 
actual experiments but will only mention results. 

The two principal types of sprayer^, the barrel fitted with long 
tubes and the knapsack, were tested against one another, and the 
knapsack type was proved to be far aw a}’ the best. I should not 

advise anyone to purchase inacliines of the barrel or tank type. Of 

the knapsack types of machine I am still of the opinion that the 
pneumatic are the best. Of these the battery kind are the most 
satisfactory. The following are some jioints in favour of the 
latter : — 

1. The machines which are placed in the hand.s of the 

cooly have very few working parts. In the best 

kinds the only parts that work are a ball valve and 
a simple tap. The rest of the machine is merely an 
airtight cylinder of non-corrosible metal. 

2. The charging is automatic, straining is done properly 

and no solution can be spilled. 

3. The size of the cylinder of the pump render charging an 

easy and rapid operation and there is no time lost 
in pumping uji the machines out in the tea as they 
are properly charged at tiic commencement of the 
operation. 

4. The charge pump is large and the wearing parts in 

proportion so that it is likely to have a longer life 
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and be less liable to get out of order than a smaller 
pump. 

5. The pump (which contains all the parts of the plant 
likely to go wrong) may be placed in charge of a 
competent mistri who besides superintending the 
work could execute minor repairs such as tying on 
rubber tubes, cleaning clogged nozzles, etc. 

There are a few improvements still necessary. 

1. The common type of battery charge pump is fitted with 

a lever action. This is not so satisfactory as a wheel 
and eccentric. The coolies rarely use a lever pump 
properly. The strokes are always jerky and too 
short. This could not occur in a wheel and eccen- 
tric action. 

2. The nozzles fitted to most machines are unsuitable as 

they produce their spray too far from the aperture, 
the result being that in closely planted tea the spray 
cannot form properly as the nozzle cannot be held 
far enough away from the bush. 

3. The single nozzle arrangement which is usually supplied 

is inadequate. The coolie has to spend too much 
time over each bush. An arrangement which allows 
the operator to spray both sides of gully while walk- 
ing straight ahead is required. It may not be possi- 
ble to spray the bushes so thoroughly by this arrange- 
ment, but, in spite of that, the spraying would in all 
probability be done more .satisfactorily as there would 
be a smaller strain on the coolies good will and 
telligence. It is, I think, better to spray the whole 
estate fairly well than to spray one small piece 
thoroughly. 

Of spray fluids I have little to .say except that I have realised 
that it is useless to advise the use of fluids which require any special 
care in their preparation, e.g.^ “ Woburn Winter Wash.” This 
solution has been most effective where properly made but in other 
cases it has been found to cause considerable damage. It i®) ^ 
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bel^c^'p5 ^*1 many cases impossible for the management to give the 
necessary atnoniit of supervision to the inaunfacture of spray fluids 
and .it is frequently more satisfactory even if more ex])ensive to’ 
osO ready-uiade ])reparatioiis of kuovn value. 

A CO-OPEUATIVE SCHEME NECESSARY. 

1 think I am right in saying that the treatment of blights is 
now being attempted on most of the gardens in this district, and 
most planters recognise its iiecessit}, but you realise from the 
foregoing remarks on the distribiiiion of fungi that if a disease 
like blister is to be stamped out or even keijt in control someth in o- 
more besides individual effort is reijuired. The great war has 
muglit us the wonderful results which can be brought about by 
skilful organisation. Blister bliglit alone is an enemv which is 
ousting you many thousands of ]>ouuds every year, yet this disease 
has so far only been attacked in a ha|)hazard way. Organisation 
and eo-operatioti and subordination of ])retty ])ersonal inclinations, 
are as essential to the successful treatmenr of fungus enemies as 
they are to the defeat of the (lermans. flu* arrangement of such 
a scheme is more a matter of hu^iuess tliaii of scientific iiivcstiga- 
tioii end I have hesitated to put one foi'Avavd on that account. I 
am, taking tlie liberty of doing so now however in the hoj)e that 
you will criticise ir, improve it until it seems quite satisfactory, 
and tlien cu/va/ It i^ui. 

A BLIGHT BRIGADE WNN'IEI). 

I think most difliculties would be overcome, if a penuanent 

spraying brigade fully e(piipped with materiixl and machinery be 

^staldished. The l>rigade should consist of com|)anies each of a 

‘-^ni])etcnt inistri assisted by a number of sirdars. \\ henevev an 

mithreak of blight is reported a company with full equipment pro- 

ctv(ls at once to the place. The mistri in charge arranges all <Jetails 

as leading' on water and tlu‘ manufacture of solutions ; the 
n 

spraydng being carried out by gangs of garden coolies each 
^•ider the charire of one of the sirdars mentioned above. When- 
spraying operations are not being carried out, the brigade 
would be occupied in systematically searching for the blight : 
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each sirdar being allotted 400 or 500 acres. I think it would 
probably be advisable to have a separate company to each valley 
Linder the control of the valley. In case of an cjiidemic iu any 
one valley being too severe for a single company to cope with, the 
help of other companies might be requisitioned. 

To make my meaning clear I will take as an example uue 
\'alley — the Teesta Valley. 

The following gardens are situated : — 

Darjeeling Tea anti Cinchona Gardens ... 1,000 acres. 

Gielle ... ... 500 „ 

Rnngli Rnngliot ... ... 350 „ 

Teesta ... ... ... 750 ,, 

Total 2,600 aer<*s. 

(The tigures may not be quite accurate but thev will serve du* 
purpose). 

The c.\pital expenditure. 

Suthcient machiaer}’ would be retjuireil for it to be jiossible 
to spray the whole area if necessary within a reasonably short tiiin* 
(say two months). It may be reckoned that alloAving for b:ul 
weather, etc., one kna])sack machine can spray 20 acres ])er inuiuh. 
That means that to spray 2,600 acres in two mouths requires 
Le,j 65 machines. First class machines should not cost more than 
Rupees 50 each. including freight and packing. 

Hence the outlay for machines would be about H.s. 3,250 

In addition to the actual machines the follow- 
ing articles are necessary. Scales, Weights, mea- 
suring vessels, barrels, tanks and repairing tools. 

These would not exceed .. 1,000 

A stock of chemjcals would be necessary say ... ,, 2,000 

A good godown for the storage of the machines 
and chemicals is also necessary. This would 
not cost more than ... ... ... „ 250 

Houses for the staff, and other contingencies say... „ 300 

Making a total of Rs. 7,000 
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The annual expenditure. 

First of all it is extremely important to obtain a really good 
man to take charge. He must l)c sufficiently intelligent to under- 
stand full} leasons for his work and must be a good enough 
mistri to superintend the repair of tho machiuerv. In addition to 
the actual spraying he \vould have to superintend systematic search- 
iig operations for the blight throughout the rear and also keep 
hill records and accounts. 

A mere clerk is not the sort of man re<j aired. An intelligent 
niistri who could write English would he suitable. It would 
liroliably he necessary to i)ay more for such a man than for a clerk 
a! id I allow a salary of ru])ees 50 per month. An annual ex- 
|peiiditure of Hs. 600. 

Assistants would also he needed. On a total area of 2,600 
iicres six would suffice. These would he intelligent coolies and 
their business would he to ])rej):ire all the .spray fluids, clean the 
machines and generally act as sirdars of spraving gangs. When 
there were no siu’aying operations going on they Avould have to 
^'arch tlie tea for the blight, e;ich man having special areas allotted 


to him. I would suggest ten rupees ]^er month 

for those men 

making ati annual expenditure 

Rs. 720 

Allowing 15^ for depreemtion on machiuerv, etc. 

„ 750 

;md for emergencies another 

„ 200 

;i total annual expenditure is incurred of 

Rs. 2,270 

Hence the Iwigade account would be as follows : — 

Capital expenHitnre ... 

Rs. 7,000 

Annual expenditure ... 

„ 2,270 

Total 

Rs. 9,270 


The scheme an insurance against blight. 

A difficultv in arranging a scheme of this nature lies in the 
fict that all gardens are not erpially damaged by blights, and, the 
proprietors of su(!h gardens naturally object to pay a lot of money 
for the benefit of their less fortunate neighbours. I think this 
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ditfi(;iilt:y would be overcome by charging a fee per acre treated mid 
making tlic fee sufficiently large not only to cover actual exjieudi- 
til re, but also to leave a balance to provide a small interist on 
ca|>ital expenditure. Hence a garden free from blights would 
only have to put down capital expenditure, and would oeoive 
a small interest on that. Although the interest in all prohihilitv 
would he less than that ^vhich may be expected from a good iine>t- 
inent the loss may be counted as insurance against blight. Yihi 
insure against hail, you insure against lire, then wliy not agaiiif^i 
blight ? You may have hail, you may ])ossibly get fire, but you 
are certain to get blight. 

The Brigade would deal with certain specified blights. The 
selection of tiiese would be arranged by your Association. ()ur 
department would instruct the members of the brigade in the best 
methods of controlling them. By attacking the diseases wdien thov 
were most vulnerable the \vork tvould be very considerably reduced. 
For instance, in the case of blister blight, the disease wouirl k* 
searched for and treated in the cold weather, and, if every sub- 
sequent outbreak were reported and treated at once, there noiild 
never be any need for spraying large areas. Tlie officer.s of the 
brigade would require careful training and their supervision would 
require care, but I feel confident that the difficulties likely to be met 
wdth would be o^•ercome. 

I feel sure you all see tlie grave necessity for doing sometliiug 
on these lines. Consider the lie! pi ess position of your district :it 
the present time. Suppose a really serious disease l)rokc our : o 
disease wTiich killed out the bushes and s|)read wfiti) the rapidity 
of blister blight, fii a few^ weeks the famous tea gardens of \hi'- 
jeeling would have ceased to be. This is not a far fetched notion. 
Such a catastroj)}ie happened not so many years ago in the coH'ce 
districts. Gentlemen, the position i.s unsound. The tea in tte 
district is as o]>en to destruction, without a co-operative schenn? of 
blight treatment, as our Empire would be without the navy. A 
small initial expenditure and a negligible revenue expenditure would 
place a weajK)u in your hands with which a serious attack of Might 
or pest ]nay at any rate be held in check. The success of su'.b n 
scheme requires the active co-operation of every garden in the 
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district. There are so many different interests involved that the 
voluutary co-operation of the whole district cannot be expected 
an,i I suggest that if the majority of the planters in the district’ 
agree to it, the local Government be .asked to make it compulsory 

Many of you have l^nd exi>crienee of other pacts of the world and 

you know that m the Colonies and in America the Government 
cmiccriied make stringent laws for tlie control of pests and blir^hts 
1 do not foresee any grave objections to the adoption of such a 
course by our own Government in the case of the tea industry. 

To-day we will only discn.ss the i)rinei|ile and. if you ao-ree 
riio (letaibs of the scheme coni, I be worked out by coiir Commrttee’ 
If a scheme be agreed u])ou the .sympathy of the other branches 
of the Tea As.sociation nniy be solicited and a joint petition placed 
before the local Government. 
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Trentment of oilcake. — In Bulletin No. 63. A^. Res. Inst, 
Pusa,* the lollowinjT note occurs : — ■ 

This method is particularly successful when used for pro- 
par in^' a rapid actiipu' nitrogenous orfranic manure fmm 
oil cake j the latter being mixed with one quarter of its 
weight of soil and a small pro])ortiou of bone dust (from 
2-5 per cent.) or snpcrphospliate, watered with extract of 
cowdung, made into a heap, saturated with water, then 
covered with soil, kept moist and allowed to ferment for 
2-3 weeks. The resulting manure is an excellent one for 
turf or garden jdauts, and depends for its rapidity of 
action upon the semi -anaerobic decomposition set np in 
tlie heaps. It should be noted, however, that before use 
in the garden it must l)e exposed to tlic air for at least a 
week to oxidize the bactcrio -toxins produced <lnring fer- 
inenhition ; this is not uca'cssary in the case of turf, but 
the rate of application must be regulated to allow of <ixi- 
dation proceeding ^nth incor|x:)ration into the 

soil” 

The object of watering with the extract of cowdnng is to intro- 
duce the bacteria winch are capalde of destn)ying cellulo.se. 

Oilcake is at f)resent the cheajjest source of nitrogen availal^k 
to a tea estate. 

On light soils its use is practically always successful, hut on 

heavy soils it is so slow in action as to l)e frequently without mut*b 
effect. 

The above note suggests a method of preparation ''liich 
should render oilcake available for application to heavy soils. 

Bone dust or other bone products are manures which are 
the better for such preliminary treatment, and in the case of 

* A modified method of Green- manuring, C. l^f. Hutchieon. 
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which are iu need of phosphates the proportion of bone dust naight 
be increased with advantage, 

A mixture of 7|- rnaunds oileake with 2 maunds bone dust 
treated in the way described would j^rovide a good rich all round 
miiiiare and would be suhicient to ])rovide a good dressing for one 
acre at a cost for materials of about Us, 20, and would alniost cer- 
tainly be found more effective than any mixture of more readily 
available and more exjjensive manures [)roviding the same (juantities 
of nitrogen and phosphoric acid. 


The effect of various dressings on pruning wounds of fruit 
trees*— “ An account of experiments, begun in 1911, with different 
substances on pruning wounds of fruit trees, iu order to determine 

the effect of the various compounds in accelerating the cure of the 

injury and their preservative action against the attacks of fungi and 
injurious insects. These experiments have been made on apple 
trees (as rejireseutative of the pome fruits) and on peaclies (as re- 
presentative of stone fruits.) The following substances were 
employed : wdiite lead, white zinc (both mixed >vith linseed oil,) 
yellow ochre, coal tar, shellac, and a\ enarius carboliueum. They 
'vere a|:)])lied, at eliffcreiit times of the year, to pruning wounds 
of various sizes, some iiewiy itihicted and others of some weeks’ 
standing. Ihe effects were ol)served 5 lioth iu the case of the 
tieated wounds and in that of those which were left open, at the 
oi the first and tlie second season of growth. 

Ihe jjrincipal results were as follow : — 

‘‘In all cases the untreated wounds healed more rapidly’ than 
those protected by any of the substances enumerated. 
Amongst the latter, shellac seemed, during the first 
period of growth, to exercise a stimulating effect on the 
development of bark around the wound ; this effect, how- 
ever ceased at the second |>eriou of growth. vShellac 
caused the least injury to the tissues of the cambium, but, 

H., in New York Agricultural Eiperimeut Station, Bulletin No. pn 
Geneva N. Y. February 1915. 

Wuoted from the Monthly Bulletin of Agricultural Intelligence and Plant Dieeaeea. 
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oil the other hand, it had the least adhesive power 
Avenariiis carbolineum and yellow ochre did so nme]^ 
harm to the cambium that, in the writer’s opinion, they 
should never be used tor covering pruning injuries. Xlie 
lesion produced by coal tar was less serious, but this 
substance disappeared more quickly owing to absorption 
and evaporation W hite lead and white zinc also produce 
a slight injury to the cambium tissues when they are tirst 
applied, but these tissues soon recover, and at the end of 
the first growth period hardly any trace oF injury is left 
White lead and white zinc were the most efficacious of all 
the compounds used, and the Former was the better of the 
two. 

“ Nothing is gained by waiting some weeks after pruning before 
applying the dressings. 

All the substances used in the experiments in treating the 
pruning injuries of peach trees produced sucli damage to the wood, 
that the wounds did not close. Consequently these sulistance^ 
should never be a}>plied to the wounds of the peach ; this probably 
applies to all other trees with stone fruit. 

“ hi no case were the wounds, whether open or jirotecteJ, 
observed to be invaded by fungi. As, the substances used seemed 
rather to retard the healing of the wounds, it may be eoiicluded 
that the treatment of injuries to the wood is, to say the least, use- 
less. Nevertheless, had ttie exjieriments been carried further, it i:- 
|X)ssible that they might liave exercised a useful effect iqxni the 
healing of very large injuries ; this, however, still remains to he 
proved.” 

It is to be noted that the results apply to wounds tliat were 
not invaded by fungi, but in the tea districts the climate is uiiK'h 
more favourable to the growth of fungi and wounds are more !i:ibk 
to infection. In the case of healthy tea plants, however, clean 
wounds heal without any difficulty and it would seem that geiieniliy 
there is no need for the application of any special protecting cunt. 

Some experiments were made by Drs. Bernard and Deuss in 
Java recently on the subject which have been described short 1} in n 
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report by the Chief Scientific Officer on certain aspects of the tea 
industry of Java and Sumatra. (Pamphlet No. 2 of 1916, Indian 
Tea Association.) 

In the case of Sau trees and other soft wooded plants infection 
of wounds by fungi is the rule rather than the exception and some 
protection is necessary. 

Rats on Coffee Estates. — De Raadt. (0. L. E.) Bijdrage tot 
de Kennis der Epideniiologie van de pest of Java (Contribution to 
the knowledge of the epidemiology of ])lague in Java) Meded. 
Burgerlijk. Geneesk. Dieust Ned -Indie, Batavia, 1915, pt. 4, 1916, 
pp. 20-38. 3 plates.* 

The second section of this j>aper covers investigations concern- 
iag the biology of Javanese house and field -rats. There are two 
varities of the house- rat in Java, namely the larger, .Uils rattus 
^risekeyilery Bouh., and the smaller Mus rattus concolor. Blyth, 
Though morphologically distinct, these two varieties do not differ 
in their habits ; being climbing species, they both li^■e by preference 
in the upper ])arts of houses and ate therefore of great importance 
as regards human plague. In view of the fact that Java is very 
thickly populated, the villages being at comparatively short dis- 
tances from each other, about threeMpiartors of a mile on an 
average, it was of interest to ascertain wliether house- rats were 
really incapable of moving from one village to another, lii certain 
experiments it was found that from 5 to 9 ’6 per cent, of the rats 
caught in the rice- fields, at an average •distance of about 650 yards 
from the nearest village boundary, were lion sc- rats ; the rest were 
all field-rats. From the X cheopis index on the former, they muSj. 
be held to have emigrated from the houses and to be living in the 
fields temporarily. In July 1913 an outbreak of rats were reported 
In some coffee plantations, in the district of Malang, Cofea rohusta 
being chiefly affected. According to Dr, * Wurth, the fact that 
Cojfea liber ia (Liberian coffee) and arabuui (Java coffee) 

have not such a strongly developed pith or so soft a bark, accounts 
for their comparative immunity. The author commenced an in- 
vestigation as to the rats on the Kalli Tello and Alas Tledek 

® Extracted from the Ueview of Applied Entomology Series B, August 191(1. 
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plantations and found that there were from 36 '7 per cent, house- 
and from 63*3 to 55 per cent, field-rats. Investigations in iide in 
Java-and Rohisia-co^ee plantations (where there had been no 
outbreak) showed 84'5 to 92'2 per cent, of house-rats. They were 
therefore not responsible for the outbreak, and form tlie cliiei 
portion of the normal rat population of the coffee -plan tat ions. The 
smaller examples. M. concolor^ were mainly represented and it k 
supposed that these were driven out of the houses by the larger 
J7. (jriseiventer. Their food-stores always consisted of the young 
shoots of Saccharum sptfntaneum^ L. (wild sugar-cane) and the 
fruit of Phyllanthm emblka L. which grows wild in the plantations. 
They do not therefore damage the coffee-trees. 

In Java the field-rat is represented by M. ratiiis dlardii^ 
Jentink. It is normally present in the proportion of from I'G to 
15 per cent, in coffee- plantations, but this rises to 55 to 63‘3 per 
cent, in coffee-plantations where the crop has suffered considernble 
damage from a sudden influx of rats. It may therefore bo assumed 
that the injury of coffee is caused by rats which migrate and that 
these are field-rats. No definite reasons can be assigned for their 
attacking coffee which is untouched by normal rat population, but it 
may be supposed that the latter find the food they prefer more 
easily than those migrants suddenly placed in strange surround iiigN 

The price of manures.— In the following table are given the 
unit prices* of nitrogen, phosphoric acid, and potash for the varioib 
forms in which these mantfrial substances are offered at prestiit in 
Calcutta. The prices vary with the state of the market. It must 
not of course be supposed that the manure which stands at the 
lowest rate per unit is necessarily the manure which offers the best 
value for money. Most of the manures are such that they must 
undergo decomposition in the soil before they are of use to the 
plant. In this decomposition they may suffer loss. This is 
usually confined to Nitrogen, which, however, is the most valuabc 
ingredient. The disadvantages of soluble manures — the likelihooc 
of their being lost by being washed out of the soil nia.} be 
avoided by giving a little at a time. 

^ As in December, 1916. In some cases they have increased considerably 
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Again some of the manures are relatively slow in coming into 
action. On our rain-washed soils this is often an advantage yet 
some of the manures decompose so slowly that a concentration of 
plant food in the soil sufficient to benefit the tea may not be reached. 
For many soils the real value of a manure is proportional do the 
quickness of its conversion in the soil into compounds which can be 
directly taken up by the plant. For example many of the naturally 
occurring forms of rock phosphate, though containing a large 
percentage of phosphoric acid are of little value as manure. 

In the case of basic slag, bones, and other forms of manure 
not soluble in water, a fine state of division greatly increases their 
rate of decomposition in the soil. With such manures a guarantee 
of fineness of grinding should always l>o insisted on, and it is 
worth while to pay a slightly higher price for the more finely 
groiaid of such manures. 

In ])reparing the tables given below the price per unit of the 
particular constituent for which the manure is mainly used is 
calculated. For the purpose of making tliese calculations a value 
for the other constituent or constituents which a mixed manure 
contains has to be fixed upon arbitrarily, in accordance with the 
value of the nitrogen, phosphoric acid, or potash in the form in 
which it occurs in the mixed manure. In the case of bone products 
we have fixed upon the value of the nitrogen as Rs. 10 per unit, 
because Rs. 10 is the lowest unit value of nitrogen in any other 
form. We liave no exact ex])erimcnts on this point at present but 
it appears that the value of tlie nitrogen in bones is probably even 
less than this. If a smaller value for nitrogen were fixed upon the 
unit ])rice for phosphoric acid would work out higher than the 
figures quoted in tlie table, but it should be noted that even if the 
nitrogen in bones is considered as valueless, the unit price of 
phosphoric acid is still cheaper than in any 'other form of phos- 
phoric acid known to be of value. 

In the case of nitrate of j^otash the nitrogen is in a form such 
^hat the plant can use it at once. The only other manures contain- 
nig nitrogen in this form (nitrate of soda and nitrate of lime) stand 
excessive prices, which are much greater than their real worth. 
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In nitrate of potash we have fixed upon Rs. 15 as a fair value pet 
unit of nitrogen in accordance with the prices charged for otlier 
forms of readily available nitrogen. 

Potash is very often of value for the purpose of growing a 
green crop. Where nitrate of potash is so applied the action of 
the immediately available nitrogen in giving a good start, certainly 
increases the value of the manure, 

In the case of nitrogenous manures the best value for money 
at the present is found in the cases of oilcakes, and dried blood 
Both these manures are useful. Oilcake always does well on light 
soils, but is often comparatively ineffective on heavier soils, parti- 
cularly those which are not well drained or are for any reason 
in a state of poor tiltli. 

In such cases dried blood is usually found very much more 
effective, though in some such cases the still more readily available 
but expensive manures have to be used. 

Organic manures such as oilcake, dried blood, animal meal, and 
fish manures are alwaj^s more effective on soils which have been 
recently limed. 
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